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Energy dispersive X-ray (EDX) spectroscopy for PEI/EuW 10 aggregates
. Energy dispersive X-ray (EDX) spectroscopy for PEI/EuW 10 aggregates at C PEI = 0.064 μM. 3. Calculation of the 5 D 0 → 7 F 2 to 5 D 0 → 7 F 1 (k) for PEI/EuW 10 aggregates at different C PEI. Table S1 . The ratio of intensity for 5 D 0 → 7 F 2 to 5 D 0 → 7 F 1 (k) for PEI/EuW 10 aggregates at different C PEI . 
Isothermal titration calorimetry (ITC) results of PEI/EuW 10 solutions
C PEI ( μM) 0.0 0.
Calculation of the radiative (k r ) or nonradiative (k nr ) rate constants and internal quantum efficiency (Q in )
The 5 D 0 → 7 F 1 transition can be taken as a reference for the calculation of internal quantum efficiency (Q in ) because of its stable intensity. In terms of intensity parameters obtained from the emission spectra, the total radiative rate of 5 D 0 can be given by eq. (1),
where S 0J and ν 0J were the integrated intensities and energy barycentres of 5 D 0 → 7 F J (J = 0 ~ 4) transitions in the emission curves, respectively. [1, 2] k 01 was the Einstein coefficient of spontaneous emission for 5 D 0 → 7 F 1 transition and could be determined as ~ 50 s -1 in air for solid samples. [3] Based on the lifetimes (τ) obtained from the luminescence decay curves, the total decay rate of 5 D 0 (k tot ) could be calculated by eq. (2). [1, 2] (2)
Assuming that only nonradiative and radiative decay processes were involved in the depopulation of 5 D 0 state, the internal emission quantum efficiency (Q in ) could be determined using the eq. From the Table S2 , there were higher k r and lower k nr along with higher η after the EuW 10 bonding with the PEI compared with the aqueous solution of the dispersive EuW 10 . This results provided that PEI played a role in reducing the deactivation of the emitting 5 D 0 excited state and the enhancement of the luminescence properties was achieved. Figure S3 . Luminescence spectra of aggregate specific upon adding Cu 2+ at different concentrations (a) and corresponding linear fitting curve between luminescence intensity and Cu 2+ content (b). 7. FT-IR spectra and luminescence decay curves for PEI/EuW 10 aggregates with Cu 2+ . Figure S5 . FT-IR spectra for aggregate at C PEI = 0.064 μM samples and after the addition of Cu 2+ . Figure S6 . Fluorescence decay curves of aggregate sample at C PEI = 0.064 μM after the addition of Cu 2+ excited at 280 nm and monitored at 620 nm.
Quantitative detection for Cu 2+
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8. UV-Vis absorption spectra for PEI/EuW 10 aggregates, Cu 2+ and MnO 4 -. Figure S7 . UV-Vis absorption spectra for PEI/EuW 10 aggregate, Cu 2+ and MnO 4 -.
9. FT-IR spectra for PEI/EuW 10 aggregates with MnO 4 -. Figure S8 . FT-IR spectra for aggregate sample at C PEI = 0.064 μM and after addition of MnO 4 -.
